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(57) ABSTRACT 

This implant (10) comprises an endoprosthesis (30) having 
an axis (X-X') Which can be spontaneously deployed in a 
radial manner between a compressed con?guration and a 
dilated con?guration. The implant (10) comprises at least 
one radial runner (28) Which comprises a separation surface 
(60) Which extends radially With respect to an outer surface 
(42) of the endoprosthesis and a member (54) Which can be 
deployed aWay from the axis (X-X'). 

The runner (28) is arranged so as to delimit a con?nement 
housing (62) Which extends between the separation surface 
(60) and the outer surface (42) and a radial spacer (65) Which 
is de?ned by the separation surface (60) and the deployable 
member (54). 

When the implant (10) is retained in a state of radial 
compression, the maximum radial Width of the housing (62) 
is less than the maximum radial Width of the spacer (65) 
Which is not equal to Zero. 

Use in replacement of natural Valves With endovalves. 
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IMPLANT WHICH IS INTENDED TO BE 
PLACED IN A BLOOD VESSEL 

TECHNICAL FIELD 

[0001] The present invention relates to an implant Which 
is intended to be placed in a blood vessel, of the type 
comprising: 

[0002] an endoprosthesis Which has a longitudinal axis 
and Which can be deployed spontaneously in a radial 
manner from a compressed con?guration to a dilated 
con?guration, the endoprosthesis delimiting an inner 
passage for blood ?oW and an outer peripheral surface; 

[0003] at least one runner for radial support Which 
co-operates With the endoprosthesis, the runner com 
prising a separation surface Which extends radially With 
respect to the outer surface and at least one member 
Which can be deployed aWay from the longitudinal axis 
relative to the separation surface. 

[0004] The invention is used in particular for the replace 
ment of a natural cardiac valve With an endovalve. 

BACKGROUND TO THE INVENTION 

[0005] The heart comprises valves Which are present at the 
outlet of the right ventricle (pulmonary valve) and the left 
ventricle (aortic valve). 
[0006] These valves provide one-Way circulation of the 
blood ?oW, preventing blood re?ux folloWing the ventricular 
contraction. 
[0007] HoWever, illnesses affect the valves. In particular, 
the valves may be subject to calci?cation Which thus alloWs 
re?ux or regurgitation toWards the ventricle Which has 
discharged the blood ?oW. The problem of regurgitation 
leads to abnormal dilation of the ventricle Which results in 
cardiac insu?iciency in the long term. 
[0008] In order to treat this type of illness in a surgical 
manner, the defective valve is replaced. In this manner, it is 
knoWn to implant an endovalve betWeen the lea?ets Which 
delimit the defective valve. This endovalve is constituted by 
a tubular endoprosthesis Which is formed by a self-expand 
able trellis and a ?exible shutter Which is produced from 
tissue of animal origin. The ?exible shutter is permanently 
?xed in the endoprosthesis. 
[0009] Endovalves of this type may be implanted via the 
endoluminal route, Which considerably limits the risks asso 
ciated With the implantation of the valve, in particular in 
terms of mortality. 
[0010] In some cases, endovalves are not entirely satis 
factory. After implantation of the endovalve, the lea?ets of 
the damaged natural valve are pressed against the Wall of the 
vessel by the outer surface of the endoprosthesis. 
[0011] There is a signi?cant risk of complications When 
the lea?ets of the valve to be replaced extend in a region 
referred to as the coronary sinus, Where the left and right 
coronary arteries open. If the coronary arteries open beloW 
the plane Which extends through the free edge of the lea?ets 
of the valve, and if the lea?ets are highly calci?ed, the 
lea?ets are capable of blocking the coronary arteries, Which 
may bring about an extended infarctus, or even death of the 
patient. 
[0012] In order to overcome this problem, it is knoWn 
from FR-A-2 828 263 to provide openings in the Wall of the 
endoprosthesis Which supports the valve and to place these 
openings opposite the coronary arteries. 
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[0013] In order to ensure the axial and angular positioning 
of the endoprosthesis, the endoprosthesis is provided With 
indexing arms Which engage on the lea?ets of the defective 
valve in order to abut the base of these lea?ets. 
[0014] After being placed in position, the endoprosthesis 
is deployed. The force for deploying each arm aWay from the 
endoprosthesis is very much less than the deployment force 
of the endoprosthesis. The endoprosthesis therefore presses 
against the Walls of the vessel, securing the arms and the 
lea?ets of the valve against these Walls. 
[0015] A solution of this type is not entirely satisfactory 
When the coronary arteries open beloW the plane delimited 
by the free edge of the lea?ets. In this case, the lea?ets may 
block the coronary arteries When they are pressed against the 
Wall of the coronary sinus When the endoprosthesis is 
deployed. 
[0016] An object of the invention is therefore to provide 
an endovalve Which reduces the risk of complications and 
mortality When it is implanted in a coronary sinus. 

SUMMARY OF THE INVENTION 

[0017] To this end, the invention relates to an implant of 
the above-mentioned type, Wherein the runner is arranged so 
as to delimit: 

[0018] a con?nement housing Which extends betWeen 
the separation surface and the outer surface; and 

[0019] a radial spacer Which is formed by the separation 
surface and the deployable member; 

and Wherein, When the implant is retained in a state of radial 
compression around the or each runner, With the endopros 
thesis being in the dilated con?guration thereof, the maxi 
mum radial Width of the housing is less than the maximum 
radial Width of the spacer, the spacer having a maximum 
radial Width Which is not equal to Zero. 

[0020] The implant according to the invention may com 
prise one or more of the folloWing features, taken in isola 
tion or according to any technically possible combination: 

[0021] the force for deploying the deployable member 
aWay from the separation surface is greater than the 
total of the radial deployment force of the endopros 
thesis and the force for retaining the separation surface 
in a remote state relative to the outer surface, When the 
implant is retained in a state of radial compression 
around the or each runner; 

[0022] the or each runner is permanently mounted on 
the endoprosthesis; 

[0023] the or each runner is integral With the endopros 
thesis; 

[0024] the endoprosthesis comprises a trellis Which is 
formed by at least one resilient ?lament, the or each 
runner being formed by an extension of at least one 
?lament of the trellis; 

[0025] an edge of the separation surface is articulated to 
an edge of the outer surface; 

[0026] the or each runner is mounted in a detachable 
manner on the endoprosthesis; 

[0027] the or each runner comprises a rigid tubular 
support Which is pressed on the outer surface during 
operation, the spacing member being able to be 
deployed radially from the tubular support; 

[0028] the deployable member is articulated to the 
separation surface; 
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[0029] the or each runner has a cross-section, taken in 
a centre plane Which extends through the longitudinal 
axis, substantially in the form of a V; 

[0030] the endoprosthesis comprises a shutter Which is 
permanently mounted in the inner passage, the shutter 
having a cross-section, taken in a centre plane Which 
extends through the longitudinal axis, Which converges 
in the opposite direction to the V-shaped cross-section 
of the or each runner; 

[0031] the spacer is permeable With respect to liquids. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The invention Will be better understood from a 
reading of the folloWing description, given purely by Way of 
example and With reference to the appended draWings, in 
Which: 

[0033] FIG. 1 is a section along an axial centre plane ofa 
?rst implant according to the invention in a completely 
deployed state; 
[0034] FIG. 2 is a vieW similar to FIG. 1 in a partially 
radially contracted state; 
[0035] FIG. 3 is a schematic section of a coronary sinus in 
Which the implant of FIG. 1 Will be arranged and retained in 
a completely retracted state; 
[0036] FIG. 4 is a vieW similar to FIG. 3, the implant 
having been implanted; 
[0037] FIG. 5 is a vieW similar to FIG. 1 of a second 
implant according to the invention; 
[0038] FIG. 6 is a vieW similar to FIG. 1 ofa third implant 
according to the invention; 
[0039] FIG. 7 is a vieW similar to FIG. 3 during a ?rst step 
for implantation of the third implant; 
[0040] FIG. 8 is a vieW similar to FIG. 7 during a second 
step for implantation of the third implant; and 
[0041] FIG. 9 is a vieW similar to FIG. 7 during a third step 
for implantation of the third implant. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0042] A ?rst implant 10 according to the invention is 
illustrated in FIGS. 1 to 4. This implant 10 is intended to 
replace a defective natural valve 12 Which can be seen in 
FIG. 3, in the coronary sinus 14. 
[0043] The natural valve 12 comprises lea?ets 16 Which 
have a loWer edge 17 Which is articulated in the loWer 
portion of the coronary sinus 12 and a free upper edge 18. 
[0044] The coronary sinus 14 is delimited by a ?ared Wall 
20. TWo coronary arteries 22, one of Which can be seen in 
FIG. 3, open in the Wall 20 through an opening 24. 
[0045] In this example, the opening 24 is located opposite 
the lea?ets 16 When these are pressed against the Wall 20. It 
is therefore capable of being blocked by the lea?ets 16. 
[0046] As illustrated by FIGS. 1 and 2, the implant 10 
comprises an endovalve 26 having a longitudinal axis X-X', 
and the runners 28 Which are permanently mounted on the 
endovalve protruding radially aWay from the axis X-X' of 
the endovalve 26. 

[0047] The endovalve 26 comprises a tubular endopros 
thesis 30 and a shutter 32 Which is permanently ?xed in the 
endoprosthesis 30. 
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[0048] The endoprosthesis 30 is formed, for example, by 
a tubular trellis 34 having interWoven ?laments, embedded 
in an extendable ?lm 36 Which is liquid-tight, such as an 
elastomer material. 

[0049] The trellis 34 is constituted by stainless steel Which 
has resilient properties, so that the endoprosthesis 30 is 
self-expandable. An endoprosthesis of this type, When it is 
used alone, is generally referred to as a “stent”. In a variant, 
the trellis 34 is formed on the basis of shape-memory metal 
or a ?exible polymer ?bre. 

[0050] As knoWn per se, the endoprosthesis 30 is capable 
of changing shape spontaneously from a compressed con 
?guration, in Which it has a small diameter, to a dilated 
con?guration, in Which it has a greater diameter, this dilated 
state constituting the rest state thereof. A radial force F1 for 
deployment of the endoprosthesis is therefore generated 
When the endoprosthesis 30 occupies an intermediate con 
?guration betWeen the compressed con?guration and the 
dilated con?guration. 
[0051] The endoprosthesis 30 de?nes around the axis X-X' 
an inner surface 38 Which delimits a central passage 40 for 
circulation of the blood and an outer surface 42 Which is 
substantially cylindrical and Which is intended to be partially 
pressed against a Wall 20 of a blood vessel, as Will be seen 
beloW. 

[0052] In conventional manner, the shutter 32 is formed by 
?exible membranes 44 Which are ?xed in a central portion 
of the separation surface 38. 
[0053] Each membrane 44 is formed by a ?lm of polymer 
or a layer of organic ?lm such as calf pericardium. It 
generally has a rectangular shape. Each membrane 44 is 
connected to the inner surface 38 of the sealed ?lm 36 along 
a large side Which forms a base along the connection 
circumference of this surface 38. 

[0054] As knoWn per se, the longitudinal edges of the 
membranes 44 are connected to the tubular endoprosthesis 
30 along three generating lines thereof Which are regularly 
distributed in an angular manner around the axis of the 
tubular endoprosthesis. In this manner, the membranes 44 
are connected in pairs along the longitudinal edges thereof 
to the endoprosthesis 30. 
[0055] The membranes 44 can be deformed betWeen a 
blocking position illustrated in FIG. 1 in Which the free 
edges of the membranes 44 are joined in pairs through the 
middle, and a position for passage of the blood ?oW in Which 
the membranes 44 are mutually spaced-apart. 
[0056] In the blocking position, the three membranes 44 
form a shutter having a V-shaped cross-section Which opens 
doWnWards in a centre plane Which extends through the axis 
X-X'. 

[0057] In the example illustrated in FIGS. 1 to 3, the 
runners 28 are formed by deployable arms 50 Which pro 
trude radially aWay from the axis X-X', starting from and 
facing the outer surface 42. In this example, the implant 10 
comprises at least tWo arms 50 Which are arranged at one 
side and the other of a centre plane Which extends through 
the axis X-X' of the endoprosthesis 30. The arms 50 are 
integral With the ?laments Which constitute the trellis 34. 
They are thus formed, for example, by loops Which extend 
?laments of the trellis 34. 

[0058] Each arm 50 has a V-shaped vertical cross-section 
Which opens upWards, taken along an axial centre plane. 
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[0059] Each arm 50 comprises a portion 52 for connection 
to the endoprosthesis 30 and a spacing portion 54, the 
portions 52, 54 de?ning an elboW-like member 56 Which is 
directed doWnWards. 

[0060] The connection portion 52 extends doWnWards 
from the upper edge of the outer surface 42 as far as the 
elboW-like member 56 Which is located opposite a central 
portion of the outer surface 42. The connection portion 52 
de?nes a separation surface 60 Which is located opposite the 
outer surface 42 of the endoprosthesis 30. The separation 
surface 60 de?nes With the outer surface 42 an intermediate 
housing 62 for con?nement of a lea?et 16. 

[0061] The connection portion 52 can be moved sponta 
neously relative to the outer surface 42 from a contracted 
position in Which the separation surface 60 is pressed against 
the outer surface 42 to a radially expanded position Which 
constitutes the rest state thereof and in Which the separation 
surface 60 is located radially remote from the outer surface 
42. 

[0062] In the expanded position, the connection portion 52 
forms an angle of betWeen 10° and 60° With the outer surface 
42, taken in the region of the upper edge. A radial force F3 
for retaining the separation surface 60 With spacing from the 
outer surface 42 is generated When the connection portion 52 
occupies an intermediate position betWeen the contracted 
position and the expanded position thereof. 
[0063] The spacing portion 54 extends upWards and aWay 
from the axis X-X' betWeen the elboW-like member 56 and 
a free end 64 Which is intended to be pressed against a Wall 
20 of a blood vessel. 

[0064] The free end 64 is folded in the form of a loop in 
order to prevent the Wall on Which it is pressed from 
becoming perforated. 
[0065] The spacing portion 54 has substantially the same 
length as the connection portion 52. In this manner, the free 
end 64 is substantially located in the same plane as the upper 
edge 58 of the surface 42. 

[0066] The spacing portion 54 can be moved spontane 
ously from a retracted position, in Which it is placed against 
the separation surface 60 of the connection portion, to a 
deployed position in Which it extends radially aWay from the 
surface 60. In this deployed position, the spacing portion 54 
forms, With the connection portion 52, an angle of betWeen 
20° and 60°. 

[0067] The spacing portion 54 forms With the connection 
portion 52 a radial spacer 65 Which is permeable With 
respect to liquids and Which is intended to retain a portion 
of the outer surface 42 of the endoprosthesis 30 and the 
lea?ets 16 of the natural valve in a state remote from the Wall 
20. 

[0068] When the spacing portion 54 occupies an interme 
diate position betWeen the retracted position thereof and the 
deployed position thereof, a radial force F2 for deploying the 
spacing portion 54 aWay from the separation surface 60 is 
generated. 
[0069] As illustrated in FIG. 2, the force F2 for deploying 
the spacing portion 54 aWay from the separation surface 60 
is greater than the total of the force F3 for retaining the 
separation surface 60 With spacing relative to the outer 
surface 42 and the force F1 for radial deployment of the 
endoprosthesis 30 from the contracted con?guration to the 
dilated con?guration thereof, When the implant 10 is 
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retained in a state of radial compression around each runner 
28, for example, in a tube Which is located outside the 
human body. 
[0070] In this con?guration, the maximum radial Width of 
the housing 62, taken betWeen the outer surface 42 and the 
separation surface 60, is less than the maximum radial Width 
of the spacer 65, taken betWeen the spacing portion 54 and 
the separation surface 60 of the connection portion. The 
spacer 65 further has a maximum radial Width Which is not 
equal to Zero. 

[0071] The method for implanting the implant 10 in the 
coronary sinus 12 Will noW be described With reference to 
FIGS. 3 and 4. 
[0072] Initially, the implant 10 is loaded in a deployment 
device 70 comprising means 72, 74 for selective deployment 
of the runners 28 and the endoprosthesis 30. 
[0073] In this example, the deployment device 70 is 
formed by an inner sheath 72 Which retains the endopros 
thesis 30 in the contracted con?guration thereof, and an 
outer sheath 74 Which retains the runners 28 in a retracted 
state. 

[0074] The inner sheath 72 extends around the outer 
surface 42 of the endoprosthesis 30. It has an upper end 
Which is inserted betWeen the endoprosthesis 30 and the 
separation surface 60 of the runners 28. 

[0075] The outer sheath 74 is mounted in a coaxial manner 
With the sheath 72 around the runners 28. It retains the 
connection portion 52 in its contracted position against the 
endoprosthesis 30 and the spacing portion 54 in its retracted 
position against the connection portion 52. 
[0076] Then, a surgical guide 76 is introduced, via the 
endoluminal route, as far as the coronary sinus 14. The 
deployment device 70 in Which the implant 10 has been 
loaded is moved into the coronary sinus 14 by sliding the 
endoprosthesis 30 around the guide 76. The implant 10 is 
placed above the lea?ets 16 of the natural valve 12. 
[0077] The outer sheath 74 is then WithdraWn by means of 
sliding along the inner sheath 72. During this WithdraWal, 
the runners 28 are deployed. To this end, the connection 
portion 52 moves aWay from the outer surface 42 under the 
action of the force P3. In the same manner, the spacing 
portion 54 is deployed aWay from the separation surface 60 
of the connection portion under the effect of the force F2. 
[0078] Then, the implant 10 and the inner sheath 72 are 
moved doWnWards in order to introduce the lea?ets 16 of the 
natural valve 12 into the housings 62 Which are located 
betWeen the outer surface 42 of the endoprosthesis 30 and 
the separation surface 60 of the runners 28. 

[0079] During this movement, the spacing portions 54 of 
the arms 50 are pressed against the Wall 20 of the coronary 
sinus 14. The implant 10 is then secured in position in the 
sinus 14. 

[0080] Then, the inner sheath 72 is WithdraWn in order to 
remove the endoprosthesis 30 from the sheath 72. 

[0081] During this WithdraWal, the endoprosthesis 30 is 
deployed radially aWay from the axis X-X' thereof. HoW 
ever, since the total of the force F1 for radial deployment of 
the endoprosthesis 30, and the force F3 for retaining the 
separation surface 60 With spacing relative to the outer 
surface 42 is less than the force F2 for deployment of the 
spacing portion 54, the spacing portion 54 remains remote 
from the connection portion 52. The angle formed betWeen 
the portions 52, 54 remains greater than at least 10°. 
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[0082] In this manner, the upper portion of the outer 
surface 42 of the endoprosthesis 30 located opposite the 
runners 28 is retained With spacing from the Wall 20 and 
therefore the openings 24 When the loWer portion of the 
surface 42 located below the runners 28 is pressed on the 
Wall 20. 
[0083] The lea?ets 16 are con?ned in the housings 62, 
Which eliminates the risk of the coronary arteries 22 becom 
ing blocked. A coronary perfusion is therefore permanently 
maintained through the spacers 65, even after deployment of 
the endoprosthesis. 
[0084] A method has therefore been described for deploy 
ment of an implant 10 Which is intended to be placed in a 
blood vessel 14, the implant being of the type comprising: 

[0085] an endoprosthesis 30 having a longitudinal axis 
X-X' Which can be deployed spontaneously in a radial 
manner betWeen a compressed con?guration and a 
dilated con?guration, the endoprosthesis 30 delimiting 
an inner passage 40 for blood ?oW and an outer 
peripheral surface 42; 

[0086] at least one radial runner 28 Which co-operates 
With the endoprosthesis 30, the runner 28 comprising a 
separation surface 60 Which extends radially With 
respect to the outer surface 42 and at least one spacing 
member 54 Which can be deployed aWay from the 
longitudinal axis X-X' relative to the separation surface 
60. 

[0087] In this method, the spacing member 54 of each 
runner 28 is retained With radial spacing from the separation 
surface 60 and the outer surface 42, after deploying the 
endoprosthesis 30 into the dilated con?guration thereof in 
the vessel 14. 
[0088] A portion of the outer surface 42 of the endopros 
thesis 30 in the dilated con?guration thereof is thus retained 
With radial spacing from the Wall 20 of the vessel 14, in 
particular opposite the openings 24 in Which the coronary 
arteries 22 open. 
[0089] In a variant, the runner 28 is peripheral. The 
portions 52 and 54 form skirts Which extend in a peripheral 
manner around the axis X-X'. 
[0090] A second implant 77 according to the invention is 
illustrated in FIG. 5. The second implant 77 differs from the 
?rst implant 10 in that the runners 28 comprise a spacer 65 
in the form of a closed loop, in a vertical cross-section taken 
along an axial plane extending through the axis X-X' of the 
endoprosthesis 30. 
[0091] The spacer 65 and the connection portion 52 are 
integral. The portion 52 further extends substantially hori 
Zontally from the upper edge of the surface 42. 
[0092] In this example, the spacer 65 de?nes a separation 
surface 60 Which is located opposite the outer surface of the 
endoprosthesis 42, and a support surface Which is located 
radially With respect to the separation surface. 
[0093] The operation of this implant 77 is similar to that 
of the ?rst implant 10. When the implant 77 is retained in a 
state of radial compression around the runners 28, the 
maximum radial Width of the housing 62 is less than the 
maximum radial Width of the spacer 65. 
[0094] A third implant 80 according to the invention is 
described in FIG. 6. In this example, the endovalve 26 is 
formed by a tubular endoprosthesis 30 Which is provided 
With a shutter 32 as described above. 

[0095] In contrast to the implant 10 illustrated in FIGS. 1 
to 5, the runner 28 is not permanently mounted on the 
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endovalve 26. The runner 28 is formed by a tubular support 
82 Which can be removed With respect to the endovalve 26. 
[0096] The support 82 comprises a tubular trellis 84 Which 
comprises a reinforcement of ?laments embedded in a 
polymer ?lm and at least tWo ?exible spacing members 86 
Which are placed at one side and the other of a centre plane 
Which extends through the axis X-X' of the support 82. 
[0097] The trellis 84 can be deployed spontaneously in a 
radial manner betWeen a compressed con?guration and a 
dilated con?guration Which constitutes the rest con?guration 
thereof. 
[0098] Each member 86 comprises a loWer end 88 Which 
is ?xedly joined to the loWer edge of the support 82 and a 
free end 90 Which is placed opposite the trellis 84 of the 
support 82. 
[0099] The axial ?exibility of the members 86 is greater 
than that of the trellis 84. 
[0100] As illustrated in FIG. 6, the members 86 can be 
moved spontaneously betWeen a retracted upper position 
Which is illustrated With dot-dash lines in FIG. 6, and a 
radially deployed loWer position Which is illustrated With 
dotted lines in FIG. 6. 
[0101] In the retracted position, each member 86 is held 
substantially pressed against an outer surface of the trellis 84 
along a generating line of the trellis 84. The free end 90 is 
placed opposite an upper point of the trellis 84. The member 
86 is I-shaped. 
[0102] In the deployed position, Which constitutes a rest 
position, the free end 90 has moved doWnWards and is 
located beloW the upper point opposite the trellis 84. The 
distance Which separates the free end 90 from the loWer end 
88 is reduced, and the member is C-shaped. It protrudes 
aWay from the outer surface of the trellis 84. 
[0103] The spacer 65 is thus formed by the trellis 84 and 
the members 86. The housing 62 for con?nement of the 
lea?ets 16 of the natural valve 12 is de?ned betWeen the 
outer surface 42 of the endoprosthesis 30 and an inner 
surface of the trellis 84. 
[0104] The method for implanting the second implant 80 
in the coronary sinus 14 Will noW be described With refer 
ence to FIGS. 7 to 9. 

[0105] Initially, the runner 28 is loaded in a deployment 
device comprising an outer sheath (not illustrated) for retain 
ing the members 86 in their retracted position and an inner 
sheath 92 for retaining the tubular support in the retracted 
con?guration thereof. The inner sheath 92 is interposed 
betWeen the members 86 and the outer surface of the trellis 
84. The runner 28 is thus brought into the coronary sinus 14 
in order to be deployed around the natural valve 12. 
[0106] The runner 28 is placed above the natural valve 12. 
The outer sheath is WithdraWn by means of sliding in order 
to bring about the radial deployment of the members 86 
toWards the deployed position thereof. Then, the inner 
sheath 92 is partially WithdraWn in order to bring about the 
radial deployment of the loWer end of the trellis 84, as 
illustrated in FIG. 7. 
[0107] The runner 28 is moved toWards the valve 12. The 
lea?ets 16 of the natural valve 12 are engaged inside the 
trellis 84 and the loWer edge of the trellis 84 presses against 
the Wall 20 around the natural valve 12. The spacing 
members 86 are pressed against the Wall 20 of the sinus 14 
as illustrated in FIG. 8. 
[0108] The trellis 84 is then totally removed from the inner 
sheath. It is in the dilated con?guration thereof. The outer 
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surface of the trellis 84 is retained With spacing from the 
Wall 20 opposite the openings 24 by means of the members 
86. 
[0109] Then, the endovalve 26 is brought into the com 
pressed con?guration thereof in the coronary sinus 14 inside 
the tubular support 82. The endovalve 26 is engaged through 
the natural valve 12. The lea?ets 16 are placed betWeen the 
endovalve 26 and the tubular support 82. 
[0110] The endovalve 26 is then deployed to the dilated 
con?guration thereof. During this deployment, the outer 
surface 42 of the endoprosthesis 30 is pressed against an 
inner surface of the trellis 84, the lea?ets 16 being secured. 
In this manner, these lea?ets 16 are retained in the housing 
62 delimited betWeen the inner surface of the support 82 and 
the outer surface 42 of the endovalve 26. 
[0111] The force for deploying the members 86 aWay from 
the trellis 84 is greater than the total of the force Which is 
substantially equal to Zero for retaining the trellis 84 With 
spacing relative to the outer surface 42 of the endoprosthesis 
30 and the force for radial deployment of the endoprosthesis 
30. In this con?guration, the maximum radial Width of the 
housing 62 is less than the maximum radial Width of the 
spacer 65. 
[0112] A coronary perfusion is therefore provided at all 
times by the spacing members 86 Which prevent the trellis 
84 from being pressed against the Wall 20 of the coronary 
sinus 14 With respect to each coronary artery 22. In this 
manner, the risk of complications during the implantation of 
the endovalve 26 is reduced. 

1. Implant Which is intended to be placed in a blood 
vessel, of the type comprising: 

an endoprosthesis Which has a longitudinal axis and 
Which can be deployed spontaneously in a radial man 
ner from a compressed con?guration to a dilated con 
?guration, the endoprosthesis delimiting an inner pas 
sage for blood ?oW and an outer peripheral surface; 

at least one runner for radial support Which co-operates 
With the endoprosthesis, the runner comprising a sepa 
ration surface Which extends radially With respect to the 
outer surface and at least one member Which can be 
deployed aWay from the longitudinal axis relative to the 
separation surface; Wherein the runner is arranged so as 
to delimit: 

a con?nement housing Which extends betWeen the sepa 
ration surface and the outer surface; and 

a radial spacer Which is formed by the separation surface 
and the deployable member; 

and Wherein, When the implant is retained in a state of radial 
compression around the or each runner, With the endopros 
thesis being in the dilated con?guration thereof, the maxi 
mum radial Width of the housing is less than the maximum 
radial Width of the spacer, the spacer having a maximum 
radial Width Which is not equal to Zero. 

2. Implant according to claim 1, Wherein the force for 
deploying the deployable member aWay from the separation 
surface is greater than the total of the radial deployment 
force of the endoprosthesis and the force for retaining the 
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separation surface in a remote state relative to the outer 
surface, When the implant is retained in a state of radial 
compression around the or each runner. 

3. Implant according to claim 1, Wherein the or each 
runner is permanently mounted on the endoprosthesis. 

4. Implant according to claim 3, Wherein the or each 
runner is integral With the endoprosthesis. 

5. Implant according to claim 4, Wherein the endopros 
thesis comprises a trellis Which is formed by at least one 
resilient ?lament, the or each runner being formed by an 
extension of at least one ?lament of the trellis. 

6. Implant according to claim 3, Wherein an edge of the 
separation surface is articulated to an edge of the outer 
surface. 

7. Implant according to claim 1, Wherein the or each 
runner is mounted in a detachable manner on the endopros 
thesis. 

8. Implant according to claim 7, Wherein the or each 
runner comprises a rigid tubular support Which is pressed on 
the outer surface during operation, the spacing member 
being able to be deployed radially from the tubular support. 

9. Implant according to claim 1, Wherein the deployable 
member is articulated to the separation surface. 

10. Implant according to claim 1, Wherein the or each 
runner has a cross-section, taken in a centre plane Which 
extends through the longitudinal axis, substantially in the 
form of a V. 

11. Implant according to claim 10, Wherein the endopros 
thesis comprises a shutter Which is permanently mounted in 
the inner passage, the shutter having a cross-section, taken 
in a centre plane Which extends through the longitudinal 
axis, Which converges in the opposite direction to the 
V-shaped cross-section of the or each runner. 

12. Implant according to claim 1, Wherein the spacer is 
permeable With respect to liquids. 

13. Implant according to claim 1, Wherein the con?ne 
ment housing is capable of receiving a lea?et of a natural 
valve When the implant is implanted in the blood vessel. 

14. Method for implanting an implant according to claim 
1 in a blood vessel comprising a natural valve having 
lea?ets, the method comprising the steps of 
moving the implant into the blood vessel in a deployment 

device, 
deploying the or each runner and introducing the lea?ets 

of the natural valve in the con?nement housing; 
deploying the endoprosthesis to its dilated con?guration; 

Wherein, When the implant is maintained in a state of radial 
compression in the blood vessel, after deploying the 
endoprosthesis, the deployable member of the or each run 
ner is retained With radial spacing from the separation 
surface and the outer surface, the maximal radial Width of 
the housing being less than the maximal radial Width of the 
spacer, the spacer having a maximal radial Width Which is 
not equal to Zero 


